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(57) [Abstract] 

[Problems to be Solved by the Invention] 

change over time of organic electroluminescent element is 
detected, brightness and color sense correction are done. 

[Means to Solve the Problems] 

imparting doing predetermined voltage in organic 
electroluminescent element 54 with amperometric circuit 34 , 
analogy value of current and temperature which flow with 
voltage which measures the current which flows, analogy 
doing temperature of organic electroluminescent element by 
temperature measurement circuit 35, in organic 
electroluminescent element imparting it does and, Comparing 
change over time of applied voltage-current characteristic 
which was sought beforehandconcerning element of same 
constitution as organic electroluminescent element 54 and the 
change over time of current-brightness characteristic and 
temperature at time of property measurement, analogy it does 
current-brightness characteristic of organic electroluminescent 
element. 

In order originally for brightness which it should indicate to 
beacquired and, on basis of analogy value of 
current-brightness characteristic and the current and display 
data which flow to organic electroluminescent element, sum 
of amount of current which is supplied to said first electricity 
optical element in time which indicates display data is 
modified. 
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[Claim(s)] 
[Claim 1] 

means o which indicates display data with electricity optical 
element of first whichis arranged in means D matrix state 
which inputs display data 

imparting doing predetermined voltage in active element 
which controls electricity optical element of the said first or 
electricity optical element of said first, means 0 which 
measures current which flows 

With temperature measurement expedient which arranges in 
periphery of electricity optical element of said first electricity 
optical element of means© said first which temperature of 
electricity optical element of the said first analogy is done or 
concerning electricity optical element of sameconstitution as 
analogy value of temperature of electricity optical element of 
current and said first which flow to electricity optical element 
of voltage N said first which imparting isdone and electricity 
optical element of said first in active element which controls 
that, Comparing those which seek change over time of change 
over time* current-brightness characteristic of applied 
voltage-current characteristic and the temperature at time of 
property measurement beforehand, means 0 which 
current-brightness characteristic of electricity optical element 
of said first analogy is done 
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In order originally for brightness which it should indicate to 
beacquired analogy value of current-brightness characteristic 
which it acquires, on basis of current and display data which 
flow to electricity optical element of said first, the electricity 
optical device o which possesses means which modifies sum 
of amount of current which is. supplied to said first electricity 
optical element in time which indicates display data and 
makes feature 

[Claim 2] 

meanSo which inputs display data 

means o which indicates display data with electricity optical 
element of first whichis arranged in matrix state 

imparting doing voltage in active element which controls 
electricity optical element of the said first or electricity optical 
element of said first, means Q which measures current which 
flows 

second electricity optical element which is arranged in 
periphery of electricity optical element of said first and, 

imparting doing voltage in active element which controls said 
second electricity optical element or the said second 
electricity optical element, means Q which measures current 
which flows 

said second electricity optical element or in active element 
which controls that electricity optical element of current and 
said first which flow to voltage and said second electricity 
optical element which imparting are done or comparing 
current which flows to electricity optical element of voltage 
and said first which imparting are done in active element 
which control sthat, means 0 which current-brightness 
characteristic of electricity optical element of said first 
analogy isdone 

In order originally for brightness which it should indicate to 
beacquired analogy value of current-brightness characteristic 
which it acquires, on basis of current and display data which 
flow to electricity optical element of said first, the electricity 
optical device o which possesses means which modifies sum 
of amount of current which is supplied to said first electricity 
optical element in time which indicates display data and 
makes feature 

[Claim 3] 

electricity optical device© which is stated in Claim 2 where 
aforementioned second electricity optical element or 
frequency which voltage imparting is done, is little in active 
element which controls that electricity optical element of 
aforementioned first or incomparison with frequency which 
voltage imparting is done in the active element which controls 
that and makes feature 
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[Claim 4] 

memory means which remembers data which treating current 
or the said current which flows, acquires electricity optical 
element of aforementioned first possessing, 

reading it is from said memory means on basis of data, sum of 
amount of current which is supplied to electricity optical 
element of said first is modified the electricity optical device 0 
which is stated in any of Claim 1 through Claim 3 which is 
madefeature 

[Claim 5] 

Concerning electricity optical element of same constitution as 
electricity optical element of theaforementioned first, 
electricity optical device 0 which is stated in any of the Claim 
1 to Claim 5 which possesses memory means which 
remembers those which seek the change over time of change 
over time* current-brightness characteristic of applied 
voltage-current characteristic and temperature at time of 
property measurement beforehand 

[Claim 6] 

Concerning electricity optical element of same constitution as 
aforementioned second electricity optical element, electricity 
optical device 0 which is stated in any of Claim 2 to Claim 5 
whichpossesses memory means which remembers those 
which seek temperature at thetime of applied voltage-current 
characteristic and property measurement beforehand 

[Claim 7] 

Aforementioned electricity optical element or in active 
element which controls that imparting electricity optical 
device Q which is stated in any of Claim 4 through Claim 6 
which possesses means which forwards analogy value of 
temperature of current and the said electricity optical element 
which flow to voltage „ said electricity optical element which 
is done to outside 

[Claim 8] 

Receiving data which is remembered in aforementioned 
memory means from outside, electricity optical device 0 
which it states in any of Claim 4 through Claim 6 which 
possesses means which it rewrites 

[Claim 9] 

means o which inputs display data 

means o which indicates display data with electricity optical 
element of first whichis arranged in matrix state 

memory means and, 

reading it is from said memory means on basis of data, with 
the electricity optical device which possesses means which 
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modifies sum of amount of current which is supplied to said 
first electricity optical element in time which indicates display 
data, 

Furthermore, receiving data which is remembered in said 
memory means from outside, electricity optical device 0 
which possesses means which it rewrites 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards spontaneous light emission element and 
electricity optical device which uses the liquid crystal element 
or other electricity optical element, it regards electricity 
optical device which is used for ideal especially, as the 
display substrate and display equipment which arrange 
organic electroluminescent element and FED or other 
spontaneous light emission element inevery pixel. 

[0002] 

[Prior Art] 

Recently, organic EL (Electro Lumenescence ) and, 
development of display equipment of thin form whichuses 
spontaneous light emission element such as FED (Field 
Emission DeV ise ) is done actively. 

[0003] 

With equipment which uses these spontaneous light emission 
elements, light emitting brightness of element is proportionate 
to current density which flows has been known element. 

In addition, element characterise" c* especially applied 
voltage-current characteristic disperses, it is known, it is 
assumed that with these equipment drive circuit which uses 
the constant current source is desirable. 

[0004] 

But, because it is difficult, to produce constant current source 
drive circuit actually, constant current conversion drive is 
done making use of constant voltage source. 

In this case, in order for current which providing means 
whichdetects current which flows, detects element with 
detection means tobecome fixed, method which it controls is 
proposed. 

[0005] 

Figure 1 with one example of organic ELdisplay which does 
luminance correction making useof this kind of current 
detection expedient, is figure which shows theconstitution of 
matrix type display equipment which uses organic 
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electroluminescent element which is disclosed in Japan 
Unexamined Patent Publication 2000-187467 disclosure. 

In this display equipment, organic ELpanel 121 cathode 
which was formed to matrix state (Co~C n )with anode 
(So~S m ) and is formed from organic electroluminescent 
element which is arranged inits intersection, anode drive 
circuit in order to drive each electrode of cathode drive circuit 
122. anode (So-S,,, ) in order todrive each electrode of 
cathode (C<r€ n ) (PG, * PG 2 . * * \ PG m ) current detection 
circuit in order to detect output current from 123 and its anode 
drive circuit (IS K IS 2 * * * IS m ) 124 is connected. 

And, it inputs current which is detected with current detection 
circuit IS X into controller 125, it has become constitution 
which adjusts the lighted time or lighting current of pixel 
according to current which isdetected. 

Furthermore, current detection circuit IS X , as shown in Figure 
2, detecting voltage difference of both ends of resistance Rl 
by A/D conversion circuit 126, has becomeconstitution which 
it outputs. 

[0006] 

In addition, driving element under constant voltage conditions 
regarding the organic electroluminescent element, current 
which flows it changes it is pointed out by change over time . 

Then, doing current measurement vis-a-vis this kind of 
change over time, means whichdoes luminance correction is 
proposed. 

[0007] 

Figure 3 with one example of organic ELdisplay which does 
luminance correction making useof this kind of current 
detection expedient, is figure which shows theconstitution of 
display equipment which is disclosed in Japan Unexamined 
Patent Publication Hei 10-254410 disclosure. 

Regarding this display equipment, in treating display data 
where it drives all organic electroluminescent element of 
display panel 109 with same constant voltage, it measures 
current which flows toeach organic electroluminescent 
element, that storage does current which is measured in the 
current memory 108, is inputted from outside through storage 
data and A/D conversion circuitlOl with calculating circuit 
102 depending, Each pixel sum of amount of current which 
flows is adjusted. 

Concretely, it measures current of all pixel, organic 
electroluminescent element wheredeterioration of light 
emitting brightness characteristic becomes maximum it 
chooses current which flows removal does light emitting 
electric current of each organic electroluminescent element 
with reference current and correction does gradation data of 
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each organic electroluminescent element, as reference, 
itcontrols light emission time of organic electroluminescent 
element on basis of gradation data which the correction is 
done. 

Furthermore, current measurement step of organic 
electroluminescent element which forms each pixel of the 
display panel 109, as shown in Figure 4, arranges current 
detector 204 between FET 202 and organic 
electroluminescent element 205 , to digital data converts 
output of current detector 204 with the A/D converter 206 and 
has become constitution which storage is done to the current 
memory 207. 

[0008] 

Furthermore, in these spontaneous light emission elements, 
applied voltage-light emitting electric current characteristic 
changes is pointed out with temperature of element. 

In Figure 5, example of temperature characteristic of organic 
electroluminescent element is shown as one example of 
spontaneous light emission element. 

In this Figure 5, horizontal axis shows applied voltage, 
vertical axis element shows current which flows. 

imparting doing same voltage from this figure, with 
temperature change , light emitting electric current it changes 
you understand . 

Then, detecting panel temperature, method which adjusts 
current whichflows has been proposed element by adjusting 
voltage which the imparting it does to element. 

[0009] 

Figure 5 with one example of organic electroluminescent 
element which does luminance correction making useof this 
kind of temperature detection expedient, is figure which 
shows block constitution of luminance correction expedient 
which is disclosed in Japan Unexamined Patent Publication 
Hei 7-122361 disclosure. 

temperature of this organic electroluminescent element 160 is 
detected with temperature detector 162 which is arrangedin 
vicinity. 

In addition, voltage V^p which corresponds to temperature 
which isdetected from temperature detector 162 it is inputted 
to ROM 1 64 through A/D converter 1 63 . 

From ROM 164, corresponding to temperature which is 
inputted, the data which storage it does beforehand, is 
outputted to driving power supply section 161 D/A transmitter 
through 165 and variable voltage amplifier 166. 

Furthermore, temperature detector 162, as shown in Figure 7, 
thermistor 167 it consistsof constant resistance 168 hard, 
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follows to temperature characteristic of thermistor 167 and it 
has becomeconstitution where output voltage V tem p which 
corresponds to detected temperature isacquired. 

[0010] 

[Problems to be Solved by the Invention] 

In Figure 8, example of change over time quality of organic 
electroluminescent element is shown as the one example of 
change over time quality of spontaneous light emission 
element. 

In this Figure 8, horizontal axis shows passage of time, 
applied voltage (right side vertical axis ) which is shownwith 
dashed line (a ) shows element applied voltage which is 
necessary inorder to designate current which flows as a 
certain constant value howchanges. 

When designating initial luminance as 1, it shows 
standardization brightness (left side vertical axis ) which is 
shownwith solid line (b ) brightness how changes with 
condition whichdesignates current as a certain constant value. 

From this figure, with organic electroluminescent element, as 
shown in (b ), element inorder to make current which flows 
fixed, adjusting applied voltage, asshown in (a ), there is a 
problem that light emitting brightness falls due to the change 
over time of element characteristic. 

[0011] 

Therefore, like Japan Unexamined Patent Publication Hei 
7-122361 disclosure, detecting element temperature, with 
means which correction it does brightness, because there is 
not a means which the correction it does change over time of 
current-brightness characteristic in spontaneous light emission 
kind of elementwhich it shows in Figure 8, it corresponds it is 
not possible vis-a-vis above-mentioned problem. 

[0012] 

In addition, like Japan Unexamined Patent Publication 
2000-187467 disclosure and Japan Unexamined Patent 
Publication Hei 10-254410 disclosure, correction is done 
means which has not been disclosed change over time of 
current-brightness characteristic in spontaneous light emission 
kindof element which with state which special constant 
voltage imparting isdone to measure current which flows, 
regarding to method which brightness correction is done 
making use of current, shows element in Figure 8. 

[0013] 

With technology of namely, Japan Unexamined Patent 
Publication 2000-187467 disclosure, means which in order 
current whichflows to become fixed change over time 
correction does spontaneous light emission element 

— i 1 
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isdisclosed. 

But, with this Prior Art, correction change over time of 
current-brightness characteristic in spontaneous light emission 
kind of element which is shown in Figure 8 it is not possible 
to do. 

[0014] 

Furthermore, with technology of Japan Unexamined Patent 
Publication Hei 10-254410 disclosure, correction is done 
means which has been disclosed driving current of other 
organic electroluminescent element with light emitting 
electric current of organic electroluminescent element where 
deterioration of light emitting brightness characteristic is the 
maximum as reference. 

But, because with this Prior Art, driving current of organic 
electroluminescent element which is made the reference 
correction is not done, compensation relative change over 
time quality between each organic electroluminescent element 
it is possible to do, but compensation absolute change over 
time quality of each organic electroluminescent element it is 
not possible to do. 

[0015] 

Because it can expect for example panel temperature, that it is 
fixed, scatter of the relative change over time of each organic 
electroluminescent element is informed by measuring voltage 
which isnecessary in order to let flow constant current to each 
organic electroluminescent element inside the panel, it is 
possible . 

But, assuming, that voltage which is necessary in order to let 
flow constant current 10% it increased in comparison with 
initial value if you do notunderstand with temperature change 
which cause shows in Figure 5 thingwhether, or whether with 
change over time of Figure 8 thing compensation absolute 
change over time quality of each organic electroluminescent 
element it is not possible to do. 

[0016] 

With namely, above-mentioned Prior Art, as for 
compensation doing scatter of change over time quality 
between each organic electroluminescent element it being 
possible, it is notpossible to do correction of absolute 
brightness characteristic of each organic electroluminescent 
element. 

In this case, or other problem where screen becomes dark 
according to the time in use occurs. 

[0017] 

Especially, because light-emitting material which with RGB 
each color is used in light emitting regarding organic 
electroluminescent element which does color display, differs, 
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temperature characteristic and change overtime quality differ 
in RGB each color. 

Therefore, if only relative current of RGB each color is 
compared,correction brightness characteristic it is not possible 
with change over time between RGB each color to do. 

Because of this, relative brightness characteristic between 
RGB each color it changes with change over time , becomes 
change of color sense of display image and appears. 

When this kind of color sense change occurs, when face of 
person appears with such as TV image, facial color changing, 
because it isvisible, it is a serious problem. 

[0018] 

As for this invention, in order that problem of this kind of 
Prior Art issolved, being something which it is possible, 
electricity optical device where itdetects change over time of 
organic electroluminescent element or other spontaneous light 
emission element, does brightness and color sense correction 
and is possible is offered makes objective. 

[0019] 

[Means to Solve the Problems] 

As for electricity optical device of this invention, imparting 
doing predetermined voltage in active element which controls 
electricity optical element of the means 0 said first which 
indicates display data with electricity optical element of first 
which isarranged in means 0 matrix state which inputs 
display data or electricity optical element of the said first, 
arranges in periphery of electricity optical element of means Q 
said first which measures current which flows with 
temperature measurement expedient which electricity optical 
element of means 0 said first which temperature of electricity 
optical element of said first the analogy is done or concerning 
electricity optical element of same constitution as the analogy 
value of temperature of electricity optical element of current 
and said first whichflow to electricity optical element of 
voltage, said first which imparting is done and electricity 
optical element of said first in active element which controls 
that, Comparing those which seek change over time of change 
over time . current-brightness characteristic of applied 
voltage-current characteristic and the temperature at time of 
property measurement beforehand, analogy way originally 
brightness which it should indicate is acquired means D which 
it does current-brightness characteristic of electricity optical 
element of said first analogy value of current-brightness 
characteristic which itacquires, on basis of current and display 
data which flow to the electricity optical element of said first, 
It possesses means which modifies sum of amount of current 
which issupplied to said first electricity optical element in 
time which indicates display data, theabove- mentioned 
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objective is achieved with especially. 
[0020] 

As for electricity optical device of this invention, imparting 
doing voltage in active element which controls electricity 
optical element of means 0 said first which indicates display 
data with electricity optical element of first which is arranged 
in means 0 matrix state which inputs the display data or 
electricity optical element of said first, second electricity 
optical element which it arranges in the periphery of 
electricity optical element of means Q said first which 
measures current which flowsand, imparting doing voltage in 
active element which controls said second electricity optical 
element or the said second electricity optical element, means 0 
said second electricity optical element which measures 
current which flows or in active element which controls that 
electricity optical element of current and said first which flow 
to voltage and said second electricity optica! element which 
imparting it does or comparing current which flows to 
electricity optical element of voltage and said first which 
imparting itdoes in active element which controls that, 
meanso which current-brightness characteristic of electricity 
optical element of said first analogy in orderoriginally for 
brightness which it should indicate to be acquired isdone 
analogy value of current-brightness characteristic which is 
acquired, on basis of the current and display data which flow 
to electricity optical element of said first, means which 
modifies sum of amount of current which is supplied to said 
first electricity optical element in time which indicates display 
data possessing, Above-mentioned objective is achieved with 
especially. 

[0021] 

Aforementioned second electricity optical element or 
frequency which voltage imparting isdorie is little in active 
element which controls that electricity optical element of 
theaforementioned first or in comparison with frequency 
which voltage imparting is done in active element which 
controls that it is desirable. 

[0022] 

In this case, as for second electricity optical element you think 
that for most part thereis not a change over time. 

Then, if applied voltage-current characteristic of this second 
electricity optical element is inspected, element temperature 
which is notrelated to change over time is known, it is 
»le . 



Circumstances of change over time of electricity optical 
element of first analogy aredone with this element 
temperature and comparing applied voltage-current 
characteristic of electricity optical element of the first, it is 
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possible . 

Furthermore, as for change over time of electricity optical 
element of this first, once the analogy of temperature, there 
not being a warp, also it is possible toseek directly from 
applied voltage-current characteristic of second electricity 
optical element. 

In addition, riding in advance in indication, it does analogy of 
the change over time of electricity optical element of this first, 
beforehand, it is possible . 

[0023] 

It possesses memory means which remembers data which 
treating the current or said current which flows, acquires 
electricity optical element of namely, aforementioned first, it 
is possible to modify sum of amount of current which is 
supplied to electricity optical element of said first reading it is 
from the said memory means on basis of data. 

[0024] 

Concerning electricity optical element of same constitution as 
electricity optical element of theaforementioned first, it is 
possible to have possessed memory means whichremembers 
those which seek change over time of change over time,* 
current-brightness characteristic of applied voltage-current 
characteristic and the temperature at time of property 
measurement beforehand. 

[0025] 

Concerning electricity optical element of same constitution as 
aforementioned second electricity optical element, it is 
possible to have possessed memory means which 
remembersthose which seek temperature at time of applied 
voltage-current characteristic and property measurement 
beforehand. 

[0026] 

electricity optical element of aforementioned first or in active 
element which controlsthat receiving data which is 
remembered in means 0 oraforerhentioned memory means 
which forwards analogy value of temperature of the electricity 
optical element of current and said first which flow to 
electricity optical element of voltage^ said first which 
imparting is done to outside from outside, it is possible tohave 
possessed means which it rewrites. 

In addition, aforementioned second electricity optical element 
or in active element which controlsthat receiving data which 
is remembered in means 0 oraforementioned memory means 
which forwards analogy value of temperature of the current 
and said second electricity optical element which flow to 
voltage^ said second electricity optical element which 
imparting is done to outside from outside, it is possible to 

u„-.« J u:„u :+ 
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have possessed means which it rewrites. 

Furthermore, when shipping when satisfactory it has not 
grasped the change over time, rewriting being effective, 
grasping change over time, when Shintani it applies to those 
which it ships, because forwarding is effective, also 
constitution which has not possessed both of transmitting 
function and receiving function is possible. 

[0027] 

As for electricity optical device of this invention, reading it is 
from meanso memory means and the said memory means 
which indicate display data with electricity optical element of 
first which isarranged in means 0 matrix state which inputs 
display data on basis of the data, with electricity optical 
device which possesses means which modifies the sum of 
amount of current which is supplied to said first electricity 
optical element in time whichindicates display data, 
furthermore, Receiving data which is remembered in said 
memory means from outside,it possesses means which it 
rewrites, above-mentioned objective isachieved with 
especially. 

In this case, sending data from outside, in order originallyfor 
brightness which it should indicate to be acquired, in order for 
brightness also being possible is not to rewrite to memory 
means, to beacquired, also it is possible to rewrite to memory 
means. 

[0028] 

Below, you explain concerning action of this invention. 
[0029] 

There being a this invention, electricity optical element of 
first or imparting doing the predetermined voltage in active 
element which controls that, measuring current whichflows, 
way originally brightness which it should indicate is acquired 
analogy value of current-brightness characteristic which 
analogy does current-brightness characteristic of electricity 
optical element of first, acquires, on basis of current and 
display data whichflow to electricity optical element of first, 
sum of amount of current which is supplied to first electricity 
optical element in time which indicates display data is 
modified. 

[0030] 

With this constitution, means itself which measures current of 
the first electricity optical element brings decrease (drop ) of 
power supply voltage, because you feel concern, preparing 
second current supply line which supplies current at timeof 
current supply line and current measurement of first which 
supplies current usualindicator time of electricity optical 
element of first, It is desirable at time of current measurement 
to make constitutionwhich designates current supply line of 
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first as open state. 
[0031] 

As shown in embodiment 1 which it mentions later regarding 
means of first which current-brightness characteristic of 
electricity optical element of first analogy is done,electricity 
optical element of first or imparting doing predetermined 
voltage in active element whichcontrols that, as it measures 
current which flows, analogy it does temperature of electricity 
optical element of first with temperature measurement 
expedient whicharranges in periphery of electricity optical 
element of first. 

And, electricity optical element of first or concerning 
electricity optical element of sameconstitution as analogy 
value of temperature of electricity optical element of current 
and first which flow to electricity optical element of voltage % 
first which imparting isdone and electricity optical element of 
first in active element which controls that, change over time 
of change over time* current-brightness characteristic of 
applied voltage-current characteristic and temperature at time 
of the property measurement comparing data which 
beforehand it measures or itesti mates, analogy it does 
current-brightness characteristic of electricity optical element 
of first. 

[0032] 

means which temperature of electricity optical element of this 
first analogy isdone, being adjacent to electricity optical 
element of first, arranging thermocouple and thermistor or 
other temperature measurement expedient, unifying it can 
actualize it arranges such as, byarranging in periphery of 
element. 

In addition, when electricity optical element and integrated 
molding it does these temperature measurement expedients, 
temperature measurement expedient of plural is formed, 
production yield of temperature measurement expedient also 
is bad by doing temperature measurement making use of 
those whereamong of temperature measurement expedients of 
those plural operates normally, preventsinfluence to 
production yield of electricity optical device, it is possible . 

[0033] 

This way, informing element temperature, it does not have an 
influence on the temperature characteristic of electricity 
optical element of first by comparing with applied 
voltage-current characteristic of the electricity optical element 
of first which beforehand it measures or it estimates, knows 
absolute value of change over time it becomes possible. 

Because of this, regarding electricity optical element which 
does color display, because the correction is possible scatter 
of absolute brightness of RGB each color,skin color of person 
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is done reproduction cleanly, it becomespossible. 
[0034] 

As shown in embodiment 2 which it mentions later regarding 
second means which current-brightness characteristic of 
electricity optical element of first analogy is done, electricity 
optical element of first or imparting doing voltage in active 
element which controlsthat, as it measures current which 
flows, second electricity optical element which is arranged in 
periphery of electricity optical element of first or imparting 
doing voltage in active element which controls that, 
itmeasures current which flows. 

And, second electricity optical element or in active element 
which controls that electricity optical element of the current 
and first which flow to voltage and second electricity optical 
element which the imparting are done or concerning 
electricity optical element of same constitution as the 
electricity optical element of current and first which flow to 
electricity optical element of voltage, first which imparting 
is done in active element which controls that, Comparing 
those which seek change over time of change over time, 
current-brightness characteristic of applied voltage-current 
characteristic beforehand, analogy it does current-brightness 
characteristic of electricity optical element of first. 

[0035] 

It is thought that above-mentioned second electricity optical 
element or active element whichcontrols that usually is kept 
without voltage imparting being done,is kept with state which 
does not have deterioration of the applied voltage-current 
characteristic. 

Therefore, making use of this characteristic, analogy it does 
temperature ofabove- mentioned second electricity optical 
element, being possible , analogy it does temperature of 
electricity optical element of consequently first, it is possible . 

[0036] 

Especially, as shown in embodiment 3 which it mentions 
later, it isproduced with same process, it designates portion of 
electricity optical element which almost possesses same 
constitution as above-mentioned second electricity optical 
element, excess process it does not need by designating 
remainder as the electricity optical element of 
above-mentioned first, is desirable. 

[0037] 

Furthermore, when electricity optical element of first and 
second electricity optical element is producedwith same 
constitution, you can think applied voltage-current 
characteristic of second electricity optical element, the applied 
voltage-current characteristic with state which does not have 
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deterioration of the electricity optical element of first. 

In this case, not seeking element temperature once, 
current-brightness characteristic of electricity optical element 
of first is presumed becomes possible directly from 
thedifference of applied voltage-current characteristic of both. 

[0038] 

In this case, method which seeks change over time* of 
applied voltage-current characteristic of the electricity optical 
element of first and change over time of current-brightness 
characteristic beforehand is better,but if there is a proportional 
relationship of certain extent between both, not 
measuringbeforehand, also it is possible to seek proportional 
relationship with calculation. 

[0039] 

Furthermore, it is little above-mentioned second electricity 
optical element or in active element which controls that 
frequency which voltage imparting is done the electricity 
optical element of first or in comparison with frequency 
which voltage the imparting is done in active element which 
controls that, if it is kept with the state where second 
electricity optical element deterioration is less substantially, 
At time of applied voltage-current property measurement 
voltage imparting may be done other thanvis-a-vis 
above-mentioned second electricity optical element. 

Be able to use part (Each 1 pixel of four corners ) of for 
example display screen, as second electricity optical element 
voltage which imparting is done if a level (1/10000 or below 
etc of maximum brightness ) which light emitting is not done 
for themost part it should have been. 

If whether or not which is a state where second electricity 
optical element deterioration is littlesubstantially, with change 
overtime quality of for example Figure.8, is within 1 H,that it 
has not deteriorated, because it is thought equality, 
voltage-current measurement time of per pixel is supplied in 
range, it is thought . 

Assuming that display period are 60 frame in 1 second, when 
it measures withconstitution of Figure 16, if it designates 
voltage-current measurement time of the per pixel as within 
10;mu s, it is a per day 24 X 60 X 60 X 10 ;mu s=51.84 
second. 

In order to reach to deterioration of 1 H, 60 X 60/51.84 069 it 
becomesdays necessary. 

Is thought, furthermore, because change over time several 
hours extent being enough, itis large and that it does not 
change, if in 1 day one time or 1 hour the voltage-current 
measurement per one time % each pixel, each per pixel it 
should have measured within 1 second. 



Page 18 Paterra Instant MT Machine Translation 



JP2002278514A 



2002-9-27 



1 ttfflfc 1 0BS*«ifi£Lfc*£"C*N 1H 
ODSitlzmtttTHZltZO) 60 x 60 x 60 f&(D 

[0040] 
[0041] 

t^E-Bawttttttt-rftct^-ctfto-e, 



[0042] 

c<z>Ji£, m-©aa^*^a)Enj3DmE-a 
®mi=fe&sfta>tBBBff tffchtf* * *>b 

[0043] 

***a>BP*P«E-«»*tt*B3Ef6Blz 
14. ±E«-0>«ft«^3im::J:4*Stffr 

tt*ft«T?***B2000Ll87467#4iBlra?* 
LfrU ft*ft«-Cfc£ftPJ¥ 10-254410 

**BBIz*jl^ti*. *»*fri^3b<6«a* 



When single measurement it does in 1 hour, even with when 
assumption it does,it reaches to deterioration of 1 H until, it 
means that timeof 60 X 60 X 60 times is required. 

[0040] 

This way, element temperature of second electricity optical 
element element temperature of electricity optical element of 
rearend and first analogy is done by inspecting applied 
voltage-current characteristic of the second electricity optical 
element which for most part does not cause deterioration, it 
ispossible . 

[0041] 

Furthermore, if voltage-current measurement of both is 
assured with theabove-mentioned second electricity optical 
element and electricity optical element of first as most 
sameconstitution, by at time of voltage-current property 
measurement imparting without doing most voltage to other 
than to second electricity optical element, because 
voltage-current characteristic of electricity optical element of 
first, can be compared with voltage-current characteristic 
which does not have the change over time with same 
temperature, Once, not seeking temperature, absolute change 
over time of electricity optical element of first issought, it 
becomes possible. 

[0042] 

In this case, method which seeks change over time of applied 
voltage-current characteristic of the electricity optical element 
of first and change over time of current-brightness 
characteristic beforehand is better,but if there is a proportional 
relationship of certain extent between both, not 
measuringbeforehand, making use of proportional relationship 
also it is possible to seek withcalculation. 

[0043] 

By way, regarding to this invention, when measuring applied 
voltage-current characteristic of the electricity optical element 
of above-mentioned first, indication is done with electricity 
optical element of above-mentioned first. 

While indicating regarding kind of passive matrix type 
display equipment which is shown in the Japan Unexamined 
Patent Publication 2000-187467 disclosure which is a Prior 
Art, because it measures current it is possible, as for means in 
order to remember above-mentioned measured current there is 
not a necessity. 

But, while indicating regarding kind of active matrix type 
display equipment which is shown in Japan Unexamined 
Patent Publication Hei 10-254410 disclosure which is a Prior 
Art, because it measures current it isdifficult , means in order 
to remember above-mentioned measured current is necessary. 
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Then, treating current or current which flows providing 
memory means which remembers data which is acquired, 
from memory means reading it is it is possible electricity 
optical element of first to use data. 

Furthermore, beforehand measuring or estimating change 
over time of change over time* current-brightness 
characteristic of applied voltage-current characteristic and 
temperature at time of property measurement concerning the 
electricity optical element of same constitution as electricity 
optical element of first, providing memory means which 
remembers data which it seeks, it is possiblefrom memory 
means reading it is to use data. 

Or, providing memory means which remembers those which 
seek temperature attime of property measurement beforehand 
from applied voltage-current characteristic concerning 
electricity optical element of same constitution as second 
electricity optical element, it is possible analogy to 
doabove- mentioned temperature reading it is from memory 
means making use of data. 

[0044] 

Furthermore, regarding to this invention, "electricity optical 
element in current which flows being based " with statement 
which yousay not only current which it acquires directly from 
current measurement expedient, treating current, treating data 
and theabove-mentioned current and current which it 
acquires, after storage doing data which it acquires once in 
memory means you say that the reading is also using data 
includes, it means . 

[0045] 

This way, necessity to do voltage-current measurement in 
each every frame by voltage-current measurement result of 
each pixel which was measured beforehand making use of the 
memory means and analogy value etc of current-brightness 
characteristic storage doing, is gone. 

Because of this, change over time of decrease and second 
electricity optical element of light emitting time isheld down 
little with voltage-current measurement , it becomes possible. 

[0046] 

In addition, specific it does above-mentioned voltage-current 
measurement temperature the applied voltage-current 
characteristic of second electricity optical element which 
beforehand it measures or it estimates by the storage doing in 
memory means, with temperature change factor it is 
distinguished becomes possible with factor and change over 
time . 

[0047] 

Furthermore, absolute value of change over time is informed 
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without having aninfluence on temperature characteristic of 
electricity optical element of first by comparing with 
theabove-mentioned temperature relationship of applied 
voltage-current characteristic and temperature between 
change over time of electricity optical element of first which 
beforehand it measures or itesti mates by storage doing, in 
memory means, it becomespossible. 

[0048] 

As for data of above-mentioned change over time, not 
understanding whenshipping electricity optical device, 
receiving data of sequential recent through Internet and 
broadcast * communication means etc from after, it is 
possible also to try to renew. 

In addition, if electricity optical element of above-mentioned 
temperature data* first and applied voltage-current 
characteristic of second electricity optical element, such as 
measurement or there is a function which dispatches analogy 
data outside equipment, not doing treatment which 
theabove-mentioned current-brightness characteristic analogy 
is done inside electricity optical device, it does withother 
equipment it is possible . 

In this case, above-mentioned measured data is forwarded 
through Internet and communication means etc, necessary 
current-brightness characteristic or other data is received 
through Internet and broadcast * communication means etc, 
storage also it is possible in each memory means to do. 

[0049] 

As for measurement of change over time time is required, on 
one hand, the portable terminal or other life cycle has become 
short. 

Then, when measuring change over time with time point 
which sells display isnot in time, it is thought. 

But, most display are used for these application attendant 
upon spread of digital broadcast and Internet. 

Then, not measuring above-mentioned characteristic when 
selling display ,also it is possible afterwards to give these data 
to display, through digital broadcast and Internet. 

In addition, not drawing up correction data of change over 
time, on display side,sending applied voltage-current 
characteristic and measurement temperature of electricity 
optical element of first to the base station , receiving current 
correction characteristic of each pixel in substituting, also it 
ispossible to do current correction, data by storage making 
directly the recording element. 
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Furthermore, also it is possible to grasp state of display with 
maker side by transmitting change over time data of each 
terminal to base station. 

[0050] 

Furthermore, it can utilize way of thinking which receives 
theabove-mentioned storage data through Internet and 
broadcast * communication means, in change over time 
treatment of above-mentioned electricity optical element not 
only, it is a applicable widelyin all image treatment. 

Especially, when image treatment technology (data and 
software ) of recent was developed, ifonly it can apply to 
novel product treatment technology, opportunity where novel 
technology isutilized decreases. 

But, if it is a applicable even in existing product, novel 
technology is utilized widely to be possible, environment 
where technological development effect is easy topermeate is 
constructed is possible . 

[0051] 

[Embodiment of the Invention] 

While below, referring to drawing concerning form of 
executionof this invention, you explain. 

[0052] 

With embodiment l~embodiment 4 below, organic 
electroluminescent element which is shown in Figure 9 as the 
electricity optical element is used. 

As for this organic electroluminescent element 9, cathode 2. 
organic multilayer film 3 which consists of Al etc on the glass 
substrate 1 and anode 3 which consists of ITO (indium tin 
oxide ) or other transparent material are formed tothis order. 

As organic multilayer film 4, you can think several structure, 
but here on cathode 2 with Alq (tris- (8 -hydroxy quinoline ) 
aluminum ) etc, as luminescent layer 6 as electron trans port 
layer 5 DPVBi of Figure 10 (a )(1 and 4 -bis (2 and 2 
-diphenylvinyl ) bi phenyl (blue luminescent layer ) and Zn of 
Figure 10 (b ) (oxz ) <sub>2 (blue luminescent layer ), Alq of 
Figure 10 (c ) (red color luminescent layer ) and with Alq 
(green color luminescent layer ) whichdesignates DCM of 
Figure 10 (d ) as dopant, as positive hole transport layer 7 
itmakes constitution, which laminates Cu Pc of Figure 10 (f ) 
the positive hole-injecting layer (Or anode buffer layer ) TPD 
of Figure 10 (e ), as 8. ) 

[0053] 

Furthermore, TFT which is produced making use of silicon 
where electric charge mobility is large as TFT in order to 
drive this kind of organic electroluminescent element in 
display equipment of active matrix type, is used. 
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Then, below, you explain concerning production process in 
order to produce the TFT which is used with embodiment 
1 --embodiment 4. 

Furthermore, regarding for example Japan Unexamined 
Patent Publication Hei 10-301536 disclosure etc concerning 
this preparation process, it isexplained. 

[0054] 

First, as Figure 1 1 (a ) - shown in Figure 1 1 (c ), accumulating 
amorphous silicon thin film 12 on glass substrate 11, 
irradiating excimer laser to this amorphous silicon thin film 
12, it forms noncrystalline silicon thin film 13. 

[0055] 

As next, Figure 1 1 (d ) and shown in Figure 11 (e ), patterning 
doing theabove-mentioned noncrystalline silicon thin film 13 
in desired shape, it forms active domain 14, forms the gate 
insulating film 15 on that. 

As and, shown in Figure 1 1 (f ), gate electrode 16 of thin film 
transistor is formed with aluminum etc. 

[0056] 

Consequently, as shown in Figure 12 (g ), gate electrode 16 of 
on one hand thin film transistor after being overturned with 
resist 17, P+ion doping is done. 

Because of this, among active domain 14 of gate electrode 16 
side which is notcovered with above-mentioned resist 17, 
other than of domain which mask is done becomes n+domain 
1 8 with gate el ectrode 16. 

As and, shown in Figure 12 (h ), after removing resist 17 
which wasformed with Figure 12 (g ), gate electrode 16 of 
thin film transistor of other afterbeing overturned with resist 
19, B+ion doping is done. 

Because of this, among active domain 14 of gate electrode 16 
side which is notcovered with above-mentioned resist 19, 
other than of domain which mask is done becomes p+domain 
20 with gate electrode 16. 

namely, Figure 12 (g ) and in Figure 12 (h ), impurity (In 
n-type domain P (phosphorus ), in p-type domain B (boron )) 
is filled in source * drain domain of thin film transistor. 

[0057] 

After that, as shown in Figure 12 (i ), on thin film transistor 
where n+domain 18 and p+domain 20 were formed, interlayer 
insulation film 21 which consists of silicon dioxide or the 
silicon nitride etc is accumulated. 

As and, Figure 12 (j ) and shown in Figure 12 (k ), after 
forming the contact hole 22 on interlayer insulation film 21, 
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aluminum or other metallization 23 is formed. 
[0058] 

In step above, because maximum temperature of process is 
600 deg C at thetime of gate insulating film formation, 
specification is possible 1737 glass or other high heat 
resistance glass etc of United States Corning supplied as glass 
substrate 1. 

[0059] 

Furthermore, after forming this thin film transistor, 
furthermore through another interlayer insulation film, 
regarding above-mentioned electricity optical device, cathode 
2 which is shownin Figure 9 is formed, after that, each layer 
of Figure 9 is formed. 

Furthermore, these each layers after forming, external air it 
seals inorder to block making use of glass cover etc. 

[0060] 

(embodiment 1 ) Figure 13 is system diagram in order to 
explain constitution of the electricity optical device which is a 
one embodiment of this invention. 

With this embodiment, you explain concerning example 
which uses the means of above-mentioned first analogy is 
done current brightness characteristic of the electricity optical 
element as means which. 

[0061] 

This electricity optical device is arranged, in order for gate 
side metallization Ci and data metallization Sj to 
crossmutually on substrate 31 (Here it crosses), pixel Aij is 
arranged in intersection. 

scan side drive circuit 33, data side drive circuit 32 is 
arranged as drive circuit inorder to drive data metallization Sj 
in addition, as drive circuit in order imparting to do voltage in 
gate side metallization Ci. 

[0062] 

Is inputted data which is processed to signal processing 
control circuit 38 making use of temperature characteristic 
and change over time quality of voltage-current characteristic 
of electricity optical element which isremembered in memory 
means 40, and voltage- measured current of each pixel which 
isremembered in memory means 39 and measurement 
temperature which is remembered in temperature 
measurement circuit 35 is outputted to data side drive circuit 
32, data is suppliedfrom data side drive circuit 32 to data 
metallization Sj. 

[0063] 

pixel constitution which is shown in Figure 13 is 
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constitutionwhich is used generally as pixel TFT circuit for 
organic EL. 

Each pixel Aij is formed from TFT 54 and are connected to 
gate side of TFT 54 TFT 55 and capacitor 56 which are 
connected to linear array to organic electroluminescent 
element 53 and organic electroluminescent element 53 which 
show laminated structure in Figure 9. 

[0064] 

These TFT 54* 55 and capacitor 56 are formed by TFT 
preparation process which is explainedmaking use of Figure 
11 and Figure 12. 

In addition, element and circuit on other group board 31 of the 
scan side drive circuit 33 and data side drive circuit 32* 
when it forms with theabove- mentioned TFT preparation 
process , element and circuit which are producedseparately 
are times when from after you install on substrate 31 . 

[0065] 

means of above-mentioned first is actualized by amperometric 
circuit 34* temperature measurement circuit 35 which is 
shown in Figure 13 and signal processing control circuit 38 . 

[0066] 

With this embodiment, being adjacent to display pixel as 
temperature measurement circuit 35, resistance ratio of 
resistance 37 and thermistor 36 which it provides with panel 
temperature itchanges of making use, it uses circuit which 
measures the temperature (Namely temperature of panel ) of 
thermistor. 

In addition, with this embodiment, temperature measurement 
circuit 35 4 is arranged in the periphery of display. 

When these temperature measurement circuits 35 and 
thermistor 36* resistance 37 it is formed by TFT preparation 
process which is explained malting use of Figure 1 1 and 
Figure 12, large number forming these element and circuit, it 
does not become with large cost increase factor. 

Then, considering yield of these temperature measurement 
circuits and thermistor* resistance or other temperature 
measurement expedient, it can arrange many temperature 
measurement expedients it is needed for the periphery of 
display with in comparison, choosing those which 
operatenormally, it can use. 

Because of this, production yield decrease is prevented by fact 
that temperature measurement expedient is produced because 
it is possible , it is desirable. 

[0067] 

In addition, with this embodiment, as shown in Figure 14 as 
amperometric circuit 34, with current which flows voltage 
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difference detecting voltage difference in both ends of 
resistance 51 it occurs of making use, by A/D conversion 
circuit 50, ituses circuit which it transfers to signal processing 
control circuit 38. 

[0068] 

Because this amperometric circuit 34 has resistance 51 of 
Figure 14 in every power supply metallization, at thetime of 
current measurement among pixel Aij (With Figure 13 pixel 
Aih of plural which is connected to data metallization Sh of 1 
has shared resistance 51 of one. ) of plural which shares this 
resistance 51, stores specific voltage Vs in only capacitor 56 
of pixel Akh of the one, stores OFFvoitage in capacitor 56 of 
other pixel Ag h (g^k ). 

[0069] 

Because of this, because resistance 51 which corresponds to 
data metallization Sh the current which flows organic 
electroluminescent element 53 of pixel Akh becomes just 
current whichflows, applied voltage-current characteristic of 
organic electroluminescent element 53 of pixel Akh can be 
measured. 

[0070] 

Furthermore, in order to know change over time, if you 
inspect applied voltage-current characteristic onlyconcerning 
voltage of one it is a satisfactory. 

Then, ignoring ONresistance of TFT 54 by designating this 
specific voltage Vs as full-length ONvoltage, it can measure 
applied voltage-current characteristic of organic 
electroluminescent element 53. 

In addition, applied voltage-current characteristic of organic 
electroluminescent element 53 which includes ONresistance 
of the TFT 54 specific voltage Vs by making intermediate 
voltage of ONvoltage and the OFFvoitage, can be measured. 

[0071] 

Furthermore, it ends above-mentioned measurement, when 
designatingeach pixel of Figure 13 as display state, when 
current is supplied toeach pixel through resistance 51 of 
Figure 14, voltage decrease (drop ) occurs with resistance 51 , 
also electricity consumption becomes problem with this 
voltage drop . 

Then, as shown in Figure 14, FET 52 is inserted in resistance 

51 and parataxis, when designating each pixel as display state, 
when current which flows to resistance 51 with this FET 52 as 
continuity state is decreased,current of each pixel being 
measured, current which flows to the FET 52 with this FET 

52 as discontinuous state is decreased. 

Because of this, voltage drop and heat emission with 
resistance 51 are held down,because it is possible , it is 
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desirable. 
[0072] 

Furthermore, above-mentioned temperature measurement 
expedient, because temperature of the organic 
electroluminescent element itself is not measured, on basis of 
above-mentioned temperature measurement result,has 
necessity analogy to do temperature of organic 
electroluminescent element. 

Usually, current to flow when indicating regarding 
spontaneous light emission elementlike organic 
electroluminescent element, because with current temperature 
of element itself riseswith heat emission , recording indicator 
history of each element, it isdifficult to presume this 
temperature rise amount. 

But, regarding whichever kind of display equipment, there is 
a time period which the hidden state (With for example 
portable telephone it waits and receives state ) with becomes 
by all means. 

Until it can presume that that time, temperature of 
spontaneous light emission element panel temperature became 
equal, after waiting, it can measure applied voltage-current 
characteristic of the organic electroluminescent element of 
each pixel in above-mentioned measurement temperature by 
as descriptionabove designating each pixel as display state in 
sequence. 

In addition, this way putting in place time from 
indication,immediately after indicating because you can 
ignore temperature scatter of each element which exists by 
measuring current, it is desirable. 

[0073] 

Because with civilian equipment, time in use is set to 10,000 
hours or more etc, change over time quality does not change 
in difference of 10 hours extent largely. 

In addition, display equipment continuing, 12 hours fact that 
it is usedis rare. 

Then, inserting power supply of display equipment 
immediately after and, aftercutting power supply, if it seeks 
change over time several hours after being enoughetc, by 
measuring characteristic of organic electroluminescent 
element of each pixel, satisfactory itcorresponds it is 
possible . 

Especially, with portable equipment, because power supply 
itself is installed in the equipment, not preparing special 
power supply, this kind of correspondencebecomes possible, 
is desirable. 

In addition, with portable telephone, it waits and receives and 
because thereis a time, that it waits and receives and 
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periodically measuring isdesirable making use of time. 
[0074] 

On one hand, it measures change over time of applied 
voltage-current characteristic in several measurement 
temperature concerning organic electroluminescent element 
of same constitution as above-mentioned organic 
electroluminescent element 53, with constant voltage 
impression state, in addition, it measures also 
current-brightness characteristic of that time beforehand. 

extent of deterioration of current-brightness characteristic of 
each pixel understands and,analogy value and by comparing 
result which description above of the temperature of current 
and organic electroluminescent element 53 which flow to 
organic electroluminescent element 53 which forms voltage 
and pixel Aij which imparting are done beforehand 
ismeasured to capacitor 56 which forms above-mentioned 
each pixel Aij. 

[0075] 

for example Figure 8, when doing constant current drive with 
measurement temperature 25 deg C as current 10 mA/cm 2 , 
has shown change over time of applied voltage-current 
characteristic and change over time of current- brightness 
characteristic. 

It is a figure where this Figure 8 is a luminance change even 
with constant current condition andshows . 

It measures actual by measuring current under constant 
voltage conditions. 

Here, constant voltage, as power supply voltage is made 
fixed, is given also themeasuring constant voltage Vs which 
makes fixed to capacitor 56 of each pixel Aij, it means. 

organic electroluminescent element electrical conduction test 
is done with for example fixed brightness condition and 
constant current condition,measurement temperature - to 10 
deg C~60 deg Cextent is changed every 10 hours with 5 deg 
C marks,current with fixed power supply voltage and fixed 
measuring constant voltage Vs issought, it is possible . 

[0076] 

And, following to extent of deterioration of this 
current-brightness characteristic, wheninputting 
predetermined display data, in order originally for brightness 
which it shouldindicate to be acquired, you adjust sum of 
amount of current which itsupplies to each organic 
electroluminescent element 53 in time which indicates display 
data it becomes possible. 

[0077] 

data which is necessary for above-mentioned temperature 
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measurement expedient (current of thermistor 36 with for 
example constant voltage impression condition and data etc 
which displays relationship of temperature )and, storage is 
possible change over time of applied voltage-current 
characteristic of organic electroluminescent element in the 
temperature which was measured beforehand and change over 
time of current-brightness characteristic, to the memory 
circuit 40 which is shown in Figure 13. 

[0078] 

current correction characteristic (draw ratio ) which is 
necessary in order correction to do change over time of 
organic electroluminescent element of each pixel is sought 
making use of applied voltage-current characteristic which 
wasmeasured is done this with data and above-mentioned 
temperature measurement circuit which are remembered due 
to analogy value and amperometric circuit of temperature of 
organic electroluminescent element which analogy, it is 
possible . 

Furthermore, when it measures above-mentioned temperature 
measurement and applied voltage-current characteristic other 
than display period, you keep in memory circuit 39 which 
shows this current correction characteristic in Figure 13, it is 
possible . 

[0079] 

Furthermore, it is possible also storage to do measured current 
to theabove-mentioned memory circuit 39 , in place of current 
correction characteristic. 

In this case, from above-mentioned measurement temperature 
and measured current, it doesalso treatment which seeks 
current correction characteristic with real time with the signal 
processing control circuit 38 . 

[0080] 

control ^ of this kind of amperometric circuit and temperature 
measurement circuit and circuit whichpossesses adjustment 
function of sum of current, are signal processing control 
circuit 38 (means which treats display data which is inputted) 
whichis shown in Figure 13. 

With this signal processing control circuit 38, current which 
was measured (Or current corrected value which was sought 
from current ) with, signal data whichgives sum of necessary 
amount of current from display data (signal ) which isinputted 
is drawn up. 

Furthermore, when average luminance of whole screen is 
adjusted, power supply voltage it changes it converts this kind 
of signal data with in comparison, it is desirable. 

[0081] 
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This way in order to adjust sum of current which is suppliedto 
organic electroluminescent element 53 of each pixel, with 
circuit constitution which each kind of pixel which is shown 
in Figure 13 TFT is driven, 2 method can be used. 

As for method of first, controlling continuity state of TFT 54 
with voltage (voltage of capacitor 56 it corresponds to analog 
gradated display which changes, the voltage is supplied from 
data metallization Sj. ) which is stored in capacitor 56 through 
data metallization Sj, organic electroluminescent element 53 it 
is a method which controls sum of amount of current which 
flows. 

second method voltage which designates TFT 54 as ON state 
through data metallization Sj (ONvoltage ) with stores voltage 
(OFF voltage ) which is made OFF state in the capacitor 56 
and (gradated display it does with time sharing gradation. ), 
organic electroluminescent element 53 it is a method which 
controls sum of the amount of current which flows imparting 
it does time when imparting it does ONvoltage and 
OFF voltage by controlling ratio of time when. 

[0082] 

In order to actualize means which adjusts sum of current,there 
is not a hindrance making use of any method. 

But, when scatter of threshold voltage in TFT 54 which drives 
organic electroluminescent element and scatter of 
ONresistance are considered, because ONapplied voltage time 
of the the latter and method which controls ratio of 
OFFapplied voltage time gradated display quality is even, it is 
desirable. 

[0083] 

Like above, deterioration over time of current-brightness 
characteristic of organic electroluminescent element 
correction is done, it becomes possible. 

Furthermore, because light-emitting material etc differs in 
RGB each color, also applied voltage-current characteristic* 
current-brightness characteristic and its change over time 
quality differ. 

Depending, you prepare also data which it measures 
beforehand inevery RGB each color, you obtain display 
equipment whose color sense change islittle due to 
degradation characteristic which differs in RGB each color by 
doing theabove-mentioned correction vis-a-vis RGB each 
color, it becomespossible. 

[0084] 

Furthermore, with above-mentioned embodiment it tries 
display brightness tomaintain in same way as when shipping, 
problem of color sense ismore important in comparison with 
absolute brightness regarding the actual display equipment, 
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Then, according to means of this embodiment, because 
degradation characteristic of RGB each color understands, 
when absolute brightness it changes attendantupon change 
over time, color sense preservation way also it is possible 
todo brightness adjustment between RGB each color. 

[0085] 

Furthermore, because with constitution of Figure 13, 
temperature measurement circuit 35is provided, not only 
correction of change over time quality, it is possible alsoto do 
correction of temperature characteristic. 

Especially, as shown in Figure 5, with organic 
electroluminescent element change of applied voltage-current 
characteristic is large with element temperature . 

Depending, as in above-mentioned explanation, usually panel 
waitsand receives and hidden state when being a screen state, 
when current measurement isexecuted with amperometric 
circuit 34 , case of correction of voltage-current characteristic 
with the display state, uses panel temperature measurement 
result of real time with above-mentioned temperature 
measurement expedient, it is a effective . 



Vis-a-vis this, with this embodiment, measuring temperature 
of panel entirety, in all pixel it does current correction in 
uniform. 

Furthermore, also temperature correction is possible making 
use of temperature measurement expedient which is provided 
i n four comers of panel . 



With this embodiment, you explain concerning example 
which uses theabove- mentioned second means analogy is 
done current brightness characteristic of electricity optical 
element as the means which. 



Regarding this electricity optical device, temperature 
measurement circuit 35 which is shown in Figure 13 in 
embodiment 1, in place of temperature measurement 
expedient which consists of the thermistor 36 and resistance 



[0086] 

Furthermore, as shown in Figure 16 which it mentions later, 
there isalso a method where there is also a method which does 
current measurement in the display period, measures 
temperature of panel entirety and in all pixel does current 
correction in uniform. 



[0085] 



[0087] 

(embodiment 2 ) Figure 15 is system diagram in order to 
explain constitution of the electricity optical device of 
embodiment 2. 



[0088] 
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37, applying voltage amperometric circuit 4 1 „ organic 
electroluminescent element 45 and TFT 46 are arranged. 

power supply voltage imparting it does this applying voltage 
amperometric circuit 41, to organic electroluminescent 
element 45, imparting does voltage to gate end child of TFT 
46 and organic electroluminescent element 45 it is a circuit 
which measures current which flows. 

This power supply voltage and current in gate end child 
voltage, by comparison with power supply voltage and gate 
end child voltage and relationship of current which measured 
beforehand with each temperature^ temperature is sought, it 
ispossible . 

[0089] 

As shown in Figure 5, applied voltage-current characteristic 
of organic electroluminescent element is easy to change with 
temperature . 

Then, as shown in Figure 15, from applied voltage-current 
characteristic of organic electroluminescent element 45 which 
isarranged in periphery of display, panel temperature analogy 
is done, it becomes possible. 

[0090] 

Furthermore, as shown in Figure 8, as for applied 
voltage-current characteristic of organic electroluminescent 
element inorder change over time to do, usual indicator time it 
is desirable in the organic electroluminescent element 45 
which is arranged in pixel periphery in Figure 15 to keep with 
the state which does not let flow current. 

This, at time of current measurement and temperature 
measurement designates TFT 46 which organic 
electroluminescent element 45 is connected, as discontinuous 
state other than in Figure 15, to organic electroluminescent 
element 45 can be actualized by fact that imparting it does the 
voltage of reverse polarity. 

Because of this, removing influence of property degradation 
with applying voltage history of organic electroluminescent 
element 45, analogy it does panel temperature from applied 
voltage-current characteristic of organic electroluminescent 
element 45, it becomes possible. 

[0091] 

storage is possible change over time of applied 
voltage-current characteristic in measurement temperature 
which the organic electroluminescent element 53 which is 
arranged in applied voltage-current characteristic and display 
in measurement temperature which organic 
electroluminescent element 45 which is arranged in periphery 
of above-mentioned display measured beforehand measured 
beforehand and change over time of current- brightness 
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characteristic, to memory circuit 44 which is shown in Figure 
15. 

[0092] 

panel temperature analogy is done this with applied 
voltage-current characteristic of organic electroluminescent 
element 45 which isarranged in periphery of data and 
above-mentioned display whichare remembered, current 
correction characteristic (draw ratio ) which is necessary in 
order correction todo change over time of organic 
electroluminescent element of each pixel is sought making 
use of the applied voltage-current characteristic which was 
measured analogy value of temperature and this due to the 
data and amperometric circuit 34 which are remembered, it is 
possible . 

Furthermore, when it measures above-mentioned temperature 
measurement and applied voltage-current characteristic other 
than display period, you keep in memory circuit 43 which 
shows this current correction characteristic in Figure 15, it is 
possible . 

[0093] 

Furthermore, it is possible also storage to do measured current 
to theabove-mentioned memory circuit 43 , in place of current 
correction characteristic. 

In this case, from above-mentioned measurement temperature 
and measured current, it doesalso work of seeking current 
correction characteristic with real time with signal processing 
control circuit 38 . 

[0094] 

control s of this kind of amperometric circuit and temperature 
measurement expedient and circuit which possesses 
adjustment function of sum of current, are signal processing 
control circuit 42 which is shown in Figure 15. 

With this signal processing control circuit 42, current which 
was measured (Or current corrected value which was sought 
from current ) with, signal data whichgives sum of necessary 
amount of current from display data (signal ) which isinputted 
is drawn up. 

[0095] 

Furthermore, applied voltage-current characteristic of organic 
electroluminescent element 45 which is arranged in periphery 
of display in Figure 15, corresponds to panel temperature and 
one-to-one. 

Because of this, not seeking panel temperature, also it is 
possible directlyto estimate current-brightness characteristic 
of each pixel with applied voltage-current characteristic of 
organic electroluminescent element 45 andcomparing with 
applied voltage-current characteristic of organic 
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electroluminescent element 53 of above-mentioned display. 

If data correction, current correction characteristic (draw 
ratio ) of each every pixel is sought, it does, itis possible and 
current which if flows to applied voltage and the organic 
electroluminescent element with state which does not have 
change over time understands, the analogy is possible 
temperature. 

But, because applied voltage uses value which is decided, 
measuring constant current and temperature it corresponds to 
one-to-one. 

In this case, not doing work, of seeking temperature, (From 
change over time quality measurement result with several 
temperature ) it seeks change over time quality with 
temperature which (With state which does not have change 
over time ) gives measuring constant current from measuring 
constant current it is possible . 

In this kind of case, necessity to seek panel temperature is 
gone. 

[0096] 

(embodiment 3 ) Figure 16 is system diagram in order to 
explain constitution of the electricity optical device of 
embodiment 3. 

With this embodiment, you explain concerning another 
example which uses theabove-mentioned second means 
analogy is done current brightness characteristic of electricity 
optical element as the means which. 

[0097] 

Regarding this electricity optical device, it does not provide 
special temperature measurement circuit,usually it maintains 
pixel of periphery in display at hidden state. 

Giving data voltage where brightness of namely, organic 
electroluminescent element becomes OFF, itputs organic 
electroluminescent element in non- light emitting state. 

Regarding many display equipment, 1 pixel of four corners on 
opposing corners at a timeeven with hidden state, as for 
hindrance does not occur in indication. 

[0098] 

This way, organic electroluminescent element for comparison 
which uses organic electroluminescent element of the pixel 
which is maintained with hidden state, with second means 
(second electricity optical element ) as by using, special 
temperature measurement circuit and additional production 
process it does notneed, detecting change over time in organic 
electroluminescent element or other spontaneous light 
emission element which is a problem of the this invention, it 
does correction of brightness and color sense, itbecomes 



Page 34 Paterra Instant MT Machine Translation 



JP2002278514A 



2002-9-27 



[0099] 

£fc\ 0 16 |CfeL^Tvtt«fflO*« EL 
LT.RGB &fe<7>£8! EL m^iBS^SCt 



[0100] 

±e*« el jR*©^«>a36Lteai36a*iz 

3MIflM*tta>«B«flstt* 0 l6fc*LfcE1t 
0849 lzEtt***Ct3b<-C#« D 



[0101] 

coien^^fcx-^ctitsffl^^ai el m=f- 

*fc£ttIE«©i::fc«fc«»*jEfttt(tt 



iE^14^lll6fz^-riStt[B]K48lzffi^LTfc 



[0102] 

s*\ ±Ectti°i» 48 \zits nsmjEftiko 



[0103] 

Mitt. £J:tf«XO!)ttfDO!>nBtttt$*t 



possible. 
[0099] 

Furthermore, it does also fact that organic electroluminescent 
element of RGB each colons arranged in Figure 16, as 
organic electroluminescent element for comparison, easily it 
ispossible . 

In addition, current measurement expedient, being common, 
with organic electroluminescent element which isused for 
other indication because you can use, because comparison of 
applied voltage-current characteristic becomes possible with 
state which is not influence with scatter of current 
measurement expedient, it is desirable. 

[0100] 

storage is possible change over time of applied 
voltage-current characteristic in measurement temperature 
which theabove- mentioned organic electroluminescent 
element measured beforehand and change over time of 
current-brightness characteristic, to memory circuit 49 which 
is shown in Figure 16. 

[0101] 

panel temperature analogy is done this with applied 
voltage-current characteristic of organic electroluminescent 
element for the data and comparison which are remembered, 
current correction characteristic (draw ratio ) which 
isnecessary in order correction to do change over time of 
organic electroluminescent element of each pixel is sought 
making use of applied voltage-current characteristic which 
was measured analogy valueof temperature and this due to 
data and amperometric circuit 34 which areremembered, it is 
possible . 

Furthermore, when it measures above-mentioned temperature 
measurement and applied voltage-current characteristic other 
than display period, you keep in memory circuit 48 which 
shows this current correction characteristic in Figure 16, it is 
possible . 

[0102] 

Furthermore, it is possible also storage to do measured current 
to theabove-mentioned memory circuit 48 , in place of current 
correction characteristic. 

In this case, from above-mentioned measurement temperature 
and measured current, it doesalso work of seeking current 
correction characteristic with real time with signal processing 
control circuit 38 . 

[0103] 

control % of this kind of amperometric circuit and temperature 
measurement expedient and circuit which possesses 
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adjustment function of sum of current, are signal processing 
control circuit 47 which is shown in Figure 16. 

With this signal processing control circuit 47, current which 
was measured (Or current corrected value which was sought 
from current ) with, signal data whichgives sum of necessary 
amount of current from display data (signal ) which isinputted 
is drawn up. 

[0104] 

While here, indicating in display equipment, you explain 
concerning one example of method which measures applied 
voltage-current characteristic of each organic 
electroluminescent element. 

Furthermore, here you explain concerning constitution of the 
embodiment 3, but it is a applicable even in constitution of 
embodiment 1 and the embodiment 2. 

[0105] 

First, quantity of gate side metallization Ci is designated as m 
book in the display equipment of Figure 16. 

This time, 1 frame period TF is divided with into display 
period TI and current side time TO. 

As and, shown in for example Figure 16, initial TO time of 1 
frame period TF is designated as current measurement period. 

applied voltage-current characteristic of color pixel Alj~AmJ 
is measured in this time. 

[0106] 

for example Figure 16 gradation number of display equipment 
16 th floor pitch, is example whichshows example which is 
made m=16, but from pixel Alj to the pixel A16j TFT 55 of 
each pixel is designated as continuity state in sequence 
making use of gate side metallization Ci. 

applied voltage-current characteristic of each pixel is 
measured with voltage which is suppliedto data metallization 
Sj and, with TFT 55 as continuity state with TFT 54 of each 
pixel as continuity state. 

Furthermore, because it indicates stage one pitch amount in 
this current measurement period TO, with display period TI 
each indicator gradation level equal to stage one pitchamount 
becomes small. 

[0107] 

When data being a gradation level which numerical value 
which under columnwhich shows is should indicate in for 
example Figure 16, gradation level of display period asshown 
in display period .TI, equal to stage one pitch amount 
becomes small. 
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In addition, with example of Figure 16, with pixel which does 
0 gradated display it does not do current measurement. 

But, 64 gradated display etc to be done actually, because also 
external light reflection etcexists, doing light emitting of 
minimum level, doing applied voltage-current measurement , 
excessively,problem does not occur. 

[0108] 

This way, while indicating, there being a panel temperature 
change and a element temperature change bymeasuring 
applied voltage-current characteristic of each organic 
electroluminescent element, you adjust quickly current, it 
becomes possible. 

[0109] 

Furthermore, assuming, that with element temperature change 
applied voltage-current characteristic changed with each 
organic electroluminescent element, because it can estimate 
current-brightness characteristic, that it has not 
changedlargely, making use of current-brightness 
characteristic of each organic electroluminescent element 
which it sought fromnon- display period ahead if sum of 
current you should haveadjusted. 

objective which current measurement is done, is not in this 
display period (1 frame period ) in orderwith brightness 
(current ) adjustment, to adjust current-brightness 
characteristic with temperature change every of pixel. 

As understood even from Figure 8 which description above is 
done,because ON time does not occur with 1 H time extent as 
for changeof current-brightness characteristic for most part. 

[0110] 

With (embodiment 4 ) above-mentioned embodiment 
1 -embodiment 3, you explained that storage isdone 
beforehand in change over time of applied voltage-current 
characteristic in measurement temperature of organic 
electroluminescent element which is arranged in display and 
change over time of current-brightness characteristic memory 
circuit 40 etc, but change over time quality which reaches to 
10,000 hours it isdifficult to measure beforehand to product 
sale. 

[0111] 

Because of this, it estimates change over time quality usually, 
testing acceleration etc, beforehand. 

This when knowing durability time of display equipment, is 
important thing, but change over time of applied 
voltage-current characteristic in predetermined measurement 
temperature with this measurement and knowing change over 
time of current-brightness characteristic are difficult. 
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Then, also it is possible to try not to estimate this kind of 
change over time quality beforehand, regarding portable 
equipment which possesses communications function and 
display equipment which possesses broadcast receiver talent. 

[0112] 

That namely, display equipment is shipped, in parallel, it 
starts applied voltage-current characteristic and the 
current-brightness characteristic of organic electroluminescent 
element usually in predetermined measurement temperature 
with use condition. 

And, system which memory circuit 40 etc of Figure 13 
transfers measured data of recent to broadcast and through 
communication is made. 

Because of this, when shipping not measuring change over 
time quality beforehand,lumi nance correction and color sense 
correction are done necessary time, because itbecomes 
possible , does quick product shipment and is possible, it is 
desirable. 

[0113] 

Furthermore, when equipment which possesses 
communications function is used, the electricity optical device 
itself having above-mentioned change over time quality data, 
<5 there is nota necessity. 

It measures temperature and applied voltage-current 
characteristic of namely, organic electroluminescent element, 
data transmitting to outside making use of communications 
function, it seeks theappropriate current-brightness 
characteristic every pixel with equipment side which receives 
data and should have tried to return. 

This, seeking current correction characteristic (draw ratio ) of 
each every pixel, storage doingincludes in memory circuit 39 
of Figure 13. 

In this case, it replaces memory circuit 40 etc of Figure 13 to 
communication means, itis possible . 

[0114] 

Expansion necessity to possess of measurement temperature 
and corresponding data of the applied voltage-current 
characteristic and current-brightness characteristic on 
electricity optical device side to be gone by including this 
kind of communication system, because it becomes 
conservation of memory, it is desirable. 

In addition, to become necessity to calculate corresponding 
relationship of these data with each electricity optical device 
without, because it contributes to reduction of electricity 
consumption ofeach equipment it becomes possible, it is 
desirable. 
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[0115] 

Furthermore, technique which controls display quality of 
display equipment throughabove-mentioned broadcast and 
communication not only in order to solve the problem of 
deterioration of passage of time characteristic an 
above-mentioned way, canutilize effectively as general means 
in order to control display quality of the display equipment. 

[0116] 

Furthermore, when with above-mentioned embodiment this 
invention is appliedto active matrix configuration, being 
attached, you explained, but knowing change over time 
quality of absolute current- brightness of organic 
electroluminescent element which forms each pixel in this 
invention,way of thinking that adjusts sum of current which it 
supplies to the pixel, is effective vis-a-vis simple matrix 
constitution. 

[0117] 

In this case, it measures current at time of simple matrix 
constituting,constitution which makes current fixed it is 
disclosed in the Figure 1 of Japan Unexamined Patent 
Publication 2000-187467 disclosure of Prior Art. 

With this invention it is not to make current fixed and as 
shown in theabove-mentioned embodiment, because seeking 
current correction characteristic, correction it shouldhave tried 
to do current of each pixel, concerning that details hereit 
abbreviates explanation. 

[0118] 

Furthermore, above-mentioned change over time and problem 
of temperature dependence notonty organic 
electroluminescent element , it is seen even with FED or other 
other spontaneous light emission element. 

Here, explanation is abbreviated is applied concerning 
examplewhich to other spontaneous light emission element 
like FED, but as shown in theabove-mentioned embodiment, 
seeking current correction characteristic, as for correction 
doing the current of each pixel, as for being a applicable 
vis-a-vis other spontaneous light emission element it is clear. 

[0119] 

[Effects of the Invention] 

As above detailed, according to this invention, as shown in 
theabove-mentioned embodiment lr-embodiment3, change 
over time of brightness characteristic of electricity optical 
element correction is done, it becomes possible. 

In addition, according to means of first which if 
current-brightness characteristic analogy is done, as shown in 
above-mentioned embodiment 1, grasping the element 
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temperature of electricity optical element securely, correction 
is possible change over time of the brightness characteristic of 
electricity optical element securely. 

In addition, according to second means which if 
current-brightness characteristic analogy isdone, as shown in 
above-mentioned embodiment 2 and embodiment 3, grasping 
element temperature of electricity optical element securely, 
correction is possible change over time of brightness 
characteristic of electricity optical element securely. 

[0120] 

Especially, with embodiment 2 and embodiment 3, electricity 
optical element (organic electroluminescent element ) which 
is usedwith display as temperature measurement expedient 
can be used. 

As for electricity optical element as this temperature 
measurement expedient, you think state whichdoes not have 
change over time, because it is possible , changing, the 
analogy not doing substrate temperature, grasping quantity of 
change over time of electricity optical element by comparing 
current of electricity optical element as this temperature 
measurement expedient and current of electricity optical 
element which is used with display, luminance correction is 
done, it is possible . 

[0121] 

In addition, as shown in above-mentioned embodiment 
1 -embodiment 3, deterioration of display quality which 
accompanies current measurement by doing current 
measurement in non-display period, is prevented, it is 
possible . 

On one hand, temperature correction is done by doing current 
measurement in display period,becomes quickly current 
adjustment possible. 

[0122] 

In addition, as shown in above-mentioned embodiment 
1 -embodiment 3, deterioration over time quality which is 
necessary for luminance correction by storage doing data in 
the memory means, is read out from memory means, it is 
possible . 

[0123] 

Furthermore, as shown in above-mentioned embodiment 4, it 
is possiblealso, to measure in order analogy to do change over 
time by transmitting &receives data through communication 
and broadcast means, to adjust thenecessary display quality 
after product shipment after product shipment it can shorten 
thedevelopment time which is necessary for product 
conversion. 
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In addition, way of thinking which rewrites data of memory 
means through Internet and broadcast, not only correction of 
change over time, because itcan utilize even in correction of 
image quality, it is a applicable, even innon- luminescent 
element such as liquid crystal. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a figure which shows circuit constitution of display 
equipment which possesses conventional current detection 
expedient. 

[Figure 2] 

It is a figure which shows constitution of current detection 
circuit in display equipment of Figure 1. 

[Figure 3] 

It is a figure which shows circuit constitution of other display 
equipment whichpossesses conventional current detection 
expedient. 

[Figure 4] 

It is a figure which shows circuit constitution of pixel in 
display equipment of the Figure 3. 

[Figure 5] 

It is a figure which shows temperature dependence of 
voltage-current characteristic of organic electroluminescent 
element. 

[Figure 6] 

It is a figure which shows circuit constitution of display 
equipment which possesses conventional temperature 
detection expedient. 

[Figure 7] 

It is a figure which shows circuit constitution of temperature 
detection expedient in the display equipment of Figure 6. 

[Figure 8] 

It is a figure which shows change over time of brightness 
which is acquired to voltage and that time when it is 
necessary in order to drive the organic electroluminescent 
element with constant current. 

[Figure 9] 

It is a figure which shows laminated structure of organic 
electroluminescent element which is used in the embodiment 
of this invention. 

[Figure 10] 

(a ) - As for (f) it is a figure which shows example of material 
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which is used for organic electroluminescent element which is 
used in embodiment of this invention. 

[Figure 11] 

(a ) - (f ) TFT which is used in embodiment of this invention 
is thefigure in order to explain preparation process. 

[Figure 12] 

(g ) - (k ) TFT which is used in embodiment of this invention 
is thefigure in order to explain preparation process. 

[Figure 13] 

It is a figure which shows system configuration of electricity 
optical device of embodiment 1. 

[Figure 14] 

It is a figure which shows circuit constitution of amperometric 
circuit which is used with embodiment of this invention. 

[Figure 15] 

It is a figure which shows system configuration of electricity 
optical device of embodiment 2. 

[Figure 16] 

It is a figure which shows system configuration of electricity 
optical device of embodiment 3. 

[Figure 17] 

It is a figure in order to explain current measurement method 
of using with the embodiment of this invention. 

[Explanation of Symbols in Drawings] 

1 

glass substrate 
101 

A/D conversion circuit 
102 

calculating circuit 
103 

frame memory 
104 

controller 
105 

scan circuit 
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106 

writing circuit 
107 

power supply circuit 
108 

current memory 
109 

display panel 
11 

glass substrate 
12 

amorphous silicon thin film 
121 

organic ELpanel 
122 

cathode drive circuit 
123 

anode drive circuit 
124 

current detection circuit 
125 

controller 
126 

A/D conversion circuit 
13 

poly crystal line silicon thin film 
14 

active domain 
15 

gate insulating film 
16 

gate electrode 
160 

organic electroluminescent element 
161 
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A/D converter 
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D/A transmitter 
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variable voltage amplifier 
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It is hard constant resistance 
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resist 


18 
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19 
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20 
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201 
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FET 


FET 


202 
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FET 


FET 


203 
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capacitor 


204 


204 




current detector 


205 


205 



EL M-f- organic electroluminescent element 
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206 

A/D conversion circuit 
207 

current memory 
21 

interlayer insulation film 

22 ' 

contact hole 
23 

metallization 
3 

anode 
31 

display substrate 
32 

data side drive circuit 
33 

scan side drive circuit 
34 

amperometric circuit 
35 

temperature measurement circuit 
36 

thermistor 
37 

resistance 
38 

signal processing control circuit 
39 

memory circuit 
4 

organic multilayer film 

40 , 

memory circuit 
41 
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applying voltage amperometric circuit 
42 

signal processing control circuit 
43 

memory circuit 
44 

memory circuit 
45 

organic electroluminescent element 

46 

TFT 

47 

signal processing control circuit 
48 

memory circuit 
49 

memory circuit 
5 

electron transport layer 
50 

A/D conversion circuit 
51 . 

resistance 
52 
FET 
53 

organic electroluminescent element 

54 

TFT 

55 

TFT 

56 

capacitor 
6 

luminescent layer 
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positive hole transport layer 
8 

positive hole-injecting layer (Or anode buffer layer ) 
9 

organic electroluminescent element 
[Figure 1] 
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[Figure 5] 
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[Figure 9] 
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[Figure 1 1] 
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[Figure 10] 
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[Figure 14] 
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[Figure 16] 
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